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©  System  for  quick  interruption  of  flow  in  a  liquid  pipeline. 

©  A  system  for  quick  interruption  of  flow  in  a  liquid 
pipeline  (12)  comprising  a  conventional  valve  (14)  with 
means  for  effecting  a  quick  closure  thereof.  A  by-pass  line 
(48)  around  the  valve  (14)  has  a  pressure  responsive  valve 
(50)  which  opens  when  and  as  long  as  pressure  therein 
exceeds  a  set  jacket  pressure.  The  jacket  pressure  is  set  at  a 
predetermined  maximum  safe  pressure  level  and  the  main 
valve  (14)  operated  quickly  to  close  off  the  liquid  pipeline  (12) 
at  a  rate  which  produces  potentially  dangerous  surge  waves. 
The  surge  waves  are  relieved  through  the  by-pass  line  (48) 
allowing  a  small  amount  of  limited  flow  downstream  to 
ensure  the  fastest  possible  safe  operation. 
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 A   system  for  quick  interruption  of  flow  in  a  liquid 
pipeline  (12)  comprising  a  conventional  valve  (14)  with 
means  for  effecting  a  quick  closure  thereof.  A  by-pass  line 
(48)  around  the  valve  (14)  has  a  pressure  responsive  valve 
(50)  which  opens  when  and  as  long  as  pressure  therein 
exceeds  a  set  jacket  pressure.  The  jacket  pressure  is  set  at  a 
predetermined  maximum  safe  pressure  level  and  the  main 
valve  (14)  operated  quickly to  close  off  the  liquid pipeline  (12) 
at  a  rate  which  produces  potentially  dangerous  surge  waves. 
The  surge  waves  are  relieved  through  the  by-pass  line  (48) 
allowing  a  small  amount  of  limited  flow  downstream  to 
ensure  the  fastest  possible  safe  operation. 





BACKGROUND  OF  THE  INVENTION 

There  are  many  si tuations  wherein  it  is  highly  desirable  to  close  p ipel ine 

valves  at  a  very  rapid  rate.   For  example,  when  there  is  a  change  in  t h e  

type  of  liquid  being  t ranspor ted   through  the  pipeline,  it  is  necessary   to  shu t  

the  valve  rapidly  between  ba tches   in  order  to  minimize  mixing  of  p roducts .  

Also,  where  emergency  shutdown  valves  are  provided  to  p r o t e c t   hoses,  as  

when  loading  ship  tanks,  they  should  be  shut  down  in  the  event  of  hose 

rupture  as  quickly  as  possible  to  minimize  discharge  into  the  ocean.   However ,  
when  a  valve  is  closed  rapidly,  the  sudden  decrease   in  liquid  flow  ve loc i ty  

genera tes   a  corresponding  pressure   surge  on  the  ups t ream  side  of  the  valve 

which  could  reach  dangerous  proport ions.   General ly ,   as  a  valve  is  being 
closed  to  decrease   flow  capaci ty   thereof ,   there  is  a  compensa t ing   i nc rease  

in  pressure  d i f ferent ia l   across  it,  so  that  rate  of  flow  through  the  valve  

does  not  decrease   appreciably  through  most  of  the  closing  movement .   It  is 

just  during  the  last  increment   of  valve  movement   that  there   is  a  sharp  

decrease  in  liquid  flow.  Accordingly ,   there  have  been  proposed  valve 

ac tua tors   which  will  move  the  valve  closure  member   at  a  very  rapid  r a t e  

through  most  of  its  movement   toward  closed  position  and  then  d e c e l e r a t e  

movement   so  it  moves  re la t ively   slowly  through  the  last  increment  of  

movement .   However,  such  precise  control  has  been  very  d i f f icul t   to  achieve  

par t icu la r ly   with  the  momentum  genera ted   in  large  pipeline  valves  of  36 

inches  in  d iameter   and  larger.   Moreover,   with  varying  fluid  velocities  and 

pipeline  cha rac te r i s t i c s ,   it  is  ex t remely   diff icult   to  de te rmine   when  to  shif t  

from  fast  to  slow  movement   in  order  to  gain  the  maximum  benef i t s   of  f a s t  

operat ion  without  generat ing  dangerous  su rges .  



OBJECTS  OF  THE  INVENTION 

It  is  an  object  of  this  invention  to  provide  a  system  for  quick  i n t e r r u p t i o n  
of  flow  in  the  liquid  pipeline  which  avoids  the  genera t ion   of  dangerous  s u r g e  

waves .  

It  is  a  fur ther   object  of  this  invention  to  provide  a  system  for  i n t e r r u p t i n g  

flow  in  a  liquid  pipeline  in  the  shor tes t   possible  time  without  g e n e r a t i n g  

dangerous  pressure  su rges .  

Other  objects  and  advantages   of  this  invention  will  become  a p p a r e n t  

from  the  descr ipt ion  to  follow,  par t icular ly   when  in  read  in  conjunction  w i t h  

the  accompanying  d r a w i n g .  

SUMMARY  OF  THE  INVENTION 

In  carrying  out  this  invention,   there  is  provided  a  conventional   p ipe l ine  

valve  having  the  capabi l i ty   of  moving  from  open  to  closed  position  at  a  

rapid  rate.  This  may  take  the  form  of  a  ball  valve,  gate  valve,  check  va lve  

or  the  like.  A  smaller  by-pass  line  is  provided  around  the  valve  to  open 
from  the  upstream  side  to  the  downstream  side  thereof,   and  connected  in 

the  valve  is  a  surge  rel ief   valve  of  the  expansible  tube  type,  which  opens 

to  flow  when  pipeline  pressure   exceeds  a  p r ede t e rmined   maximum  safe  l eve l .  

Hence  the  pipeline  valve  may  be  operated  virtually  as  rapidly  as  one  may  
desire  and,  in  the  event  that   dangerous  increases  in  upstream  pressure  a r e  

generated  as  the  valve  nears  closed  position,  they  are  simply  relieved  to  

the  downstream  line  through  the  by-pass  surge  relief  valve.  Then,  as  soon 

as  such  surge  conditions  are  alleviated,  the  surge  relief  valve  is  closed  so 

that  only  that  amount  of  fluid  which  would  cause  the  dangerous  p r e s s u r e  

condition  is  by-passed  to  the  downstream  side  of  the  main  va lve .  

BRIEF  DESCRIPTION  OF  THE  DRAWING 

The  drawing  is  a  more  or  less  schemat ic   plan  view,  partially  in  sec t ion ,  

of  the  system  of  this  i n v e n t i o n .  



DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing  with  greater   par t icu lar i ty ,   the  f low 

interrupting  system  10  of  this  invention  is  installed  in  a  pipeline  12,  which 

is  used  for  the  t r anspor ta t ion   of  liquids,  such  as  crude  oil  or  liquid  c o m p o n e n t s  

refined  therefrom.   Installed  in  the  pipeline  is  a  suitable  quick-closing  va lve  

14,  such  as  the  ball  valve  shown.  While  this  invention  is  not  r es t r i c ted   to  

any  part icular  const ruct ion,   the  ball  valve  may  have  a  cylindrical  body  band  

16  which  is  bolted  at  18  to  opposing  end  closures  20.  The  end  c losures  

carry  cylindrical  hubs  22  with  flow  passages  23  there through.   Radial  f l anges  

24  on  the  hubs  22  are  bolted  at  26  to  complemen ta ry   flanges  28  on  t h e  

pipeline  12. 

Carried  in  the  end  closures  20  are  suitable  seat  rings  30,  which  a r e  

spring  biased  at  32  toward  sealing  engagement   with  the  spherical  surface  34 

of  the  valve  ball  36  through  which  a  flow  passage  38  is  formed.  Res i l i en t  

seal  rings  40  may  be  provided  to  seal  against  the  spherical  surface  34  and 

surrounding  seal  rings  42  are  provided  to  prevent  a  leak  path  around  t h e  

seat  rings  30.  Mounted  on  a  trunnion  43,  for  turning  the  ball  36  is  any 
suitable  means,  such  as  a  hydraulic  ram  44  engaging  a  scotch  yoke  46,  for  

rapid  movement  of  the  ball  36  from  an  open  position,  wherein  the  f low 

passage  38  through  the  valve  ball  36  is  aligned  with  flow  passages  23  in  t he  

valve  hubs  22,  to  a  closed  position  wherein  the  spherical  surface  34  is  fully 

engaged  by  the  seal  ring  40  to  block  flow  through  the  passages  23. 

Connected  to  the  pipeline  12  between  opposite  sides  of  the  valve  14  is 

a  smaller  by-pass  line  48  in  which  is  installed  a  surge  relief  valve  50  o f  

the  expansible  tube  type,  comprising  a  housing  52  with  a  slotted  sleeve  54 

that  includes  a  central   circular  barrier  56  and  upstream  and  d o w n s t r e a m  

slots  58  and  60.  Valves  of  this  type  are  typified  by  that  shown  in  U.S. 

Patent   No.  3,272,470  granted  September   13,  1966  to  A.  U.  Bryant.  A 

resilient  sleeve  62  is  s t re tched  over  the  central   barrier  56  to  form  a  seal  

therearound  and  a  jacket  or  chamber  64  is  provided  with  a  control  p ressu re  

at  a  predetermined  fixed  level  as  by  means  of  a  gas  bottle  66.  The  gas  in 

the  bottle  66  and  chamber  64  is  set  at  a  p rede te rmined ,   high  but  safe  level  

for  pipeline  operation,  so  that  only  while  such  level  is  exceeded  by  pipel ine 



pressure  and,  hence,  pressure  in  the  by-pass  line  48,  the  sleeve  62  will 

expand  to  allow  l imited  flow  to  the  pipeline  12  downst ream  of  the  valve  14. 

In  opera t ion ,   the  pressure  in  bot t le   66  is  set  as  high  as  possible  wi thin  

safe  pipeline  operation,   and  the  valve  operat ing  meehanisim  44  is  set  to  

move  the  valve  closure  member  36  at  a  rate  which,  at  least   in  the  f inal  

increments   of  closing,  will  tend  to  genera te   such  pressure  levels.  Thus,  t h e  

end  e f fec t   is  that  there  will  be  a  very  rapid  in ter rupt ion   of  flow  through 

the  pipeline  12,  with  just  enough  by-pass  flow  through  the  line  48  to  r e l i eve  

any  dangerous  conditions.  This  may  result  in  a  small  amount  of  excess ive  

flow  to  the  downst ream  line,  but  it  is  re la t ively  minimal  compared  to  t h e  

effects   of  slow,  safe  closing  of  the  closure  member  36. 

One  may  operate   the  valve  ball  36  as  rapidly  as  possible,  de l ibe ra te ly  

generat ing  high  pressures  to  open  the  by-pass  valve  50,  allowing  a  smal l  

amount  of  by-pass  flow  downstream  in  p re fe rence   to  greater   flow  through 

a  slowly  opera ted   main  valve  14. 

While  this  invention  has  been  described  in  conjunction  with  a  p r e f e r r ed  

embodiment   thereof ,   it  is  obvious  that  modif icat ions   and  changes  t he r e in  

may  be  made  by  those  skilled  in  the  art  to  which  it  pertains  without  depar t ing  

from  the  spirit  and  scope  of  this  invention,  as  defined  by  the  claims  appended 

h e r e t o .  



1.  A  system  for  quick  interrupt ion  of  flow  in  a  liquid  p ipe l ine  

compris ing:  

a  main  valve  having  aligned  flow  passages  of  subs tant ia l ly   t h e  

diameter   of  the  pipeline,  a  valve  closure  member  movable  between  an  

open  position  enabling  flow  of  liquid  through  said  flow  passages  and  a  

closed  position  blocking  flow  therethrough;   and 

means  for  moving  said  closure  member  rapidly  from  said  open 

position  to  said  closed  posi t ion;  

a  by-pass  line  of  a  diameter   smaller  than  said  pipeline  d iameter ;   and 

a  p ressure- respons ive   surge  relief  valve  in  said  by-pass  l ine 

conditioned  to  open  when,  and  as  long  as,  by-pass  line  pressure  e x c e e d s  

a  p rede te rmined   l eve l .  

2.  The  system  defined  by  claim  1  wherein  said  surge  relief  va lve  

comprises:  

an  expansible  tube  valve  including  a  circular  barrier  centered  in  a  

housing  and  a  flexible  tube  s t re tched  around  said  barrier  with  a  j a c k e t  

space  around  said  tube;  and 

a  source  of  gas  at  a  fixed  surge-rel ief   pressure  connected   to  sa id  

jacket  s p a c e .  



3.  A  method  of  closing  a  liquid  pipeline  valve  quickly,  said  pipeline 
valve  having  aligned  flow  passages  of  substant ia l ly   the  d iamete r   of  t h e  

pipeline  and  a  valve  closure  member  movable  be tween   an  open  posit ion 

enabling  flow  of  liquid  through  said  flow  passages  and  a  closed  posi t ion 

blocking  flow  t h e r e t h r o u g h :  

said  method  comprising  the  steps  of  providing  a  by-pass  line  of  a  
d i ame te r   smaller   than  said  pipeline  d iameter ,   with  a  p r e s su re - r e spons ive  

surge  relief  valve  in  said  by-pass  line  condit ioned  to  open  when,  and  as  

long  as,  by-pass  line  pressure  exceeds  a  high  but  safe  p r e d e t e r m i n e d  

level;  a n d  

opera t ing   said  closure  member  from  said  open  position  to  said  closed 

position  at  a  rate  rapidly  enough  to  genera te   liquid  pressures  above  said 

p r e d e t e r m i n e d   l eve l .  

4.  The  method  defined  by  claim  1  wherein  said  surge  relief  va lve  

c o m p r i s e s :  

an  expansible  tube  valve  including  a  circular  barrier   centered  in  a  

housing  and  a  flexible  tube  s tretched  around  said  barr ier   with  a  j a c k e t  

space  around  said  tube;  and  

a  source  of  gas  at  a  fixed  surge-rel ief   pressure   connected  to  said 

jacke t   s p a c e .  
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